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Abstract
Background: The present study was conducted to assess the preparedness of hepatopancreatobiliary
(HPB) fellows upon entering fellowship, identify challenges encountered by HPB fellows during the initial
part of their HPB training, and identify potential solutions to these challenges that can be applied during
residency training.
Methods: A questionnaire was distributed to all HPB fellows in accredited HPB fellowship programmes
in two consecutive academic years (n = 42). Reponses were then analysed.
Results: A total of 19 (45%) fellows responded. Prior to their fellowship, 10 (53%) were in surgical
residency and the rest were in other surgical fellowships or surgical practice. Thirteen (68%) were
graduates of university-based residency programmes. All fellows felt comfortable in performing basic
laparoscopic procedures independently at the completion of residency and less comfortable in perform-
ing advanced laparoscopy. Eight (42%) fellows cited a combination of inadequate case volume and lack
of autonomy during residency as the reasons for this lack of comfort. Thirteen (68%) identified inadequate
preoperative workup and management as their biggest fear upon entering practice after general surgery
training. A total of 17 (89%) fellows felt they were adequately prepared to enter HPB fellowship. Extra
rotations in transplant, vascular or minimally invasive surgery were believed to be most helpful in
preparing general surgery residents pursing HPB fellowships.
Conclusions: Overall, HPB fellows felt themselves to be adequately prepared for fellowship. Advanced
laparoscopic procedures and the perioperative management of complex patients are two of the chal-
lenges facing HPB fellows. General surgery residents who plan to pursue an HPB fellowship may benefit
from spending extra rotations on certain subspecialties. Focus on perioperative workup and management
should be an integral part of residency and fellowship training.
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Introduction
The preparedness of trainees for surgical practice has been ques-
tioned in the wake of certain changes in surgical practice and
training. The effect of work hour restrictions on surgical training
has also been a subject of ongoing debate.1 Objective evidence for
this has been an increase in the rate of failure on the oral board
examination from 15% in 2003 to 25% in 2013.2 Subjectively, a
recent survey of Fellowship Council (FC) programme directors on
the competency of their fellows demonstrated that nearly 43% of
programme directors felt that an incoming fellow was unable to
perform 30 min of a major procedure independently.3 Further-
more, 30% of programme directors felt their fellows were unable
to perform a laparoscopic cholecystectomy without supervision.
Similar opinions have been expressed by other leaders in surgical
education.4–6
The lack of preparedness is also a concern of surgical residents.
In a recent survey of senior general surgery residents, 25% felt
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unprepared for independent practice.7,8 As a result, over 80% of
general surgery residents now pursue fellowship training for an
additional 1–2 years.9 The duration of many of these fellowships is
only 1 year, which results in a steep learning curve for the trainee.
This highlights the importance of being sufficiently prepared on
entering fellowship such that one can master complex skills in 1
year of additional training. Several studies have correlated the
degree of preparedness of a trainee to the flattening of the learning
curve.10,11 Trainees who do enter fellowship without being com-
fortable in basic open and laparoscopic techniques may not be
able to master the complex procedures to which they are exposed
during a 1-year fellowship.10,11
Hepatopancreatobiliary (HPB) surgery is a technically
demanding field that requires expertise in advanced open and
laparoscopic procedures. It also requires familiarity with vascular
surgical principles and technique. The management of HPB dis-
eases is also more complex than disease management in other
specialties and is associated with a high rate of complications,
including unique complications that are not typically seen in
general surgery practice. For these reasons, HPB surgery fellow-
ship is well suited to the study of preparedness in general surgery
residents. The aim of this study is to identify challenges experi-
enced by HPB fellows during the initial part of their HPB training
and to put forward potential solutions to these challenges that can
be integrated into the curriculum of general surgery residency
training.
Materials and methods
An online questionnaire was designed by the present authors.
Answer choices were congruent with a validated Likert scale. The
questionnaire was distributed to the Americas Hepato-Pancreato-
Biliary Association (AHPBA) subcommittee of HPB fellows in the
class of 2012/2013 and was then revised according to the commit-
tee’s recommendations. The final questionnaire consisted of 40
questions to evaluate five major categories of interest: the back-
ground of the fellow’s residency training; the degree of independ-
ence achieved in performing general surgery procedures at the end
of residency training; the challenges of entering independent
practice after residency training; clinical and technical prepared-
ness for an HPB fellowship, and proposed adjustment during
residency to improve preparedness for HPB fellowships (Table 1).
Table 1 Outline of the electronically distributed questionnaire evaluating five major aspects of preparedness to enter a
hepatopancreatobiliary (HPB) surgery fellowship
Category Questions Answer choices
Fellow's prior training
background
Setting prior to HPB fellowship Residency, fellowship, or practice
Type of residency programme University, community, hybrid, other
Number of major cases performed during residency <800, 800–999, 1000–1200, >1200a
Pre-fellowship HPB experience: number of
pancreatic, hepatic and biliary (excluding
cholecystectomy) cases
<5, 5–10, >10a
Degree of independence in
performing general
surgery procedures at the
completion of residency
training
Need for supervision in various basic and advanced
open and laparoscopic procedures
No supervision, minimal supervision, full supervision
Challenges associated with
entering independent
practice after surgical
residency
Reasons for lack of comfort in performing
procedures independently
Work hour restriction, lack of autonomy, lack of time to
prepare, lack of case volume (all during residency)
Areas of more concern and lack of comfort Preoperative workup, performing procedures,
complications, postoperative management
Clinical and technical
preparedness for HPB
fellowship (during the first
3 months of fellowship)
Preparedness for handling: benign disease in
pancreas; malignant disease in pancreas; hepatic
disease; benign biliary disease, and malignant
biliary disease
Poor, fair, adequate, excellent
Level of comfort in performing procedures with
faculty supervision: open pancreas; MIS in
pancreas; open liver surgery; MIS in liver, and
biliary surgery
Comfortable with both anatomy and steps, comfortable
with anatomy but not steps, comfortable with steps
but not anatomy, uncomfortable with anatomy and
steps
Overall preparedness for HPB fellowship Poor, fair, adequate, excellent
Potential adjustments
during residency to
improve preparedness for
HPB fellowship
Adjustments to improve preparedness for
independent practice after residency
Operative autonomy, studying and didactic time, total
training time, use of simulation
Surgical rotations that might prepare general surgery
residents for HPB training
Vascular, transplant, bariatric, MIS, colorectal, general
surgery
aAnswer choices are based on the American Board of Surgery requirements for required experience for graduating residents.
MIS, minimally invasive surgery.
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Although the reliability and reproducibility of the questions were
not explicitly tested, the questions were based on those used in
similar studies.
The questionnaire was electronically distributed to all fellows in
FC-accredited HPB programmes in two consecutive academic
years: 2012/2013 and 2013/2014. In the academic year of 2012/
2013, both first- and second-year fellows in the 2-year pro-
grammes were targeted. Fellows’ contact information was
obtained through the FC and HPB fellowship programme direc-
tors. The survey was conducted anonymously and all collected
data were de-identified. Survey results were tallied and signifi-
cance testing was performed using Fisher’s exact probability test.
A P-value of <0.05 was considered to indicate statistical signifi-
cance. Institutional review board approval was obtained.
Results
Questionnaires were sent to all 42 fellows, 19 (45%) of whom
responded. Of these, 53% had entered their HPB fellowship as
fresh graduates of general surgery residencies, 32% had been in
other surgical fellowships, and 16% had been in surgical prac-
tice. University-based programmes constituted the majority
(68%) of HPB fellows’ residency training. Prior to their HPB
fellowship, 63% of the fellows had performed more than 10
pancreas cases, and 47% had performed more than 10 liver
cases and five to 10 biliary cases excluding cholecystectomy
(Fig. 1).
When asked about need for supervision in performing certain
surgical procedures at the completion of surgical residency
training, 100% of the fellows reported that they felt comfortable
in performing laparoscopic cholecystectomy without the need
for supervision and 21% expressed a need for minimal supervi-
sion in performing open cholecystectomy. All fellows felt com-
fortable in performing open colon resection with no or minimal
supervision, but 31% needed full supervision to perform the
same procedure laparoscopically. Fellows felt more comfortable
in performing more complex surgical procedures through an
open approach; 84% expressed a need for full supervision in
performing a laparoscopic Roux en-Y procedure, whereas only
16% required full supervision in an open approach. Totals of
32% and 53% of fellows indicated the need for full supervision
in performing open gastrectomy and laparoscopic Nissen
fundoplication, respectively (Fig. 2). Only 5% reported being
able to perform an arteriovenous fistula without supervision. Of
those who stated a requirement for full supervision, 47% cited
lack of case volume as the reason and 42% attributed the need to
lack of both case volume and intraoperative autonomy. A total of
90% of fellows cited ‘more time in the operating room’ as a
factor that would make them feel better prepared to perform
some of the complex procedures, rather than the use of simula-
tors or more time to study. When asked about their biggest
concern or fear upon entering practice after general surgery resi-
dency training, 47% referred to the ability to adequately assess
patients preoperatively and 32% referred to the failure to recog-
nize and manage postoperative complications. Only 21% cited
technical ability as representing their greatest fear.
The majority of fellows felt well prepared to manage pancreatic
and benign biliary disease upon entering fellowship. This sense of
preparedness was lessened when it came to managing hepatic and
malignant biliary disorders (Fig. 3). In the first 3 months of fel-
lowship, fellows felt more comfortable in performing open pan-
creatic and liver procedures with faculty supervision than
laparoscopic cases (Fig. 4). Overall, 89% of fellows felt well pre-
pared for the fellowship. Transplant, vascular surgery and mini-
mally invasive surgery (MIS) were cited as the most likely
rotations to prepare residents for the technical aspects of an HPB
fellowship (Fig. 5).
The responses from the nine fellows who were in surgical prac-
tice or surgical fellowship prior to HPB training were then analysed
separately. Interestingly, the responses of this subgroup were very
similar to those of the entire cohort. Overall, 67% and 44% of
fellows in this subgroup had performed more than 10 pancreatic
and liver cases, respectively, prior to their HPB fellowship; these
proportions are similar to those in the entire cohort. All fellows in
this subgroup felt comfortable in performing laparoscopic chol-
ecystectomy and only one (11%) fellow reported a need for
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Figure 1 Hepatopancreatobiliary (HPB) cases performed by fellows prior to their HPB fellowship
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minimal supervision in performing open cholecystectomy,
whereas 21% of the entire cohort did so. Of fellows with prior
post-residency experience, 33% and 100% stated a requirement for
full supervision in performing laparoscopic colon resection and
laparoscopic Roux en-Y, respectively. Similarly to the entire cohort,
67% of fellows with post-residency surgical experience prior to
fellowship cited inadequate preoperative workup and failure to
recognize and manage postoperative complications as their biggest
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Figure 2 Level of comfort and independence of general surgery residency graduates in performing open and laparoscopic general surgery
procedures. Chole, cholescystectomy; Colon, colon resection; Lap, laparoscopic
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Figure 3 Preparedness of hepatopancreatobiliary (HPB) fellows to manage HPB disorders in the first 3 months of HPB fellowship
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concerns after residency training. A total of 78% of this subgroup
felt themselves to be adequately prepared for their HPB fellowship
compared with 89% of the entire cohort and a similar trend
towards a decreased level of comfort in performing laparoscopic
HPB cases in the first 3 months of the fellowship emerged.
Discussion
This study examines the issue of preparedness from the perspec-
tive of the trainee in an HPB surgery fellowship. Trainees entering
HPB fellowships seem to have robust experience with HPB opera-
Not comfortable with anatomy and steps
Comfortable with anatomy but not steps
Comfortable with steps but not anatomy
Comfortable with anatomy and steps
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Figure 4 Hepatopancreatobiliary (HPB) fellows are more comfortable performing open than laparoscopic HPB cases in the first 3 months of
an HPB fellowship
Figure 5 Transplant, vascular and minimally invasive surgery (MIS) rotations during residency training are likely to better prepare surgical
residents for hepatopancreatobiliary fellowship
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tions. According to the present survey, 63% of fellows had per-
formed more than 10 pancreatic cases prior to their fellowship
and nearly half of all fellows had performed more than 10 liver
cases. This exceeds the Accreditation Council for Graduate
Medical Education (ACGME) requirements for graduating surgi-
cal residents. The fact that most of the fellows had trained at
university-based programmes and perhaps the inherent interest in
HPB surgery that caused trainees to seek out an HPB experience
during residency can be argued as potential explanations for this
finding. Interestingly, fellows with post-residency surgical experi-
ence in terms of other surgical fellowships or independent prac-
tice had HPB exposure similar to that of those who entered HPB
fellowship straight after residency.
With regard to technical ability, all survey respondents felt
comfortable in performing basic laparoscopic procedures inde-
pendently, but a clear trend showing a decreasing level of comfort
in line with the increasing complexity of laparoscopic procedures
was apparent. This can be attributed to the steeper learning curve
involved in such procedures and inadequate case volume or lack
of autonomy in these complex cases during residency training.
More alarming was the issue of preparedness in vascular surgery
techniques as only 5% of respondents reported being able to
perform an arteriovenous fistula without supervision. It is
unclear why this number is so low as this is one of the most
common operations performed in vascular surgery. This may
reflect a lack of volume and/or exposure given the rise in vascular
surgery residency tracts. The fellows’ sense of their own ability to
perform laparoscopic cholecystectomy unsupervised was shared
by only 70% of programme directors in FC-accredited pro-
grammes.9 This discordance may be explained by the fact that the
FC has multiple fellowship programmes, which include HPB,
thoracic, bariatric and MIS fellowships, and all programme direc-
tors in these fellowships were queried, whereas only fellows in
HPB programmes were targeted in this study. This can be also
attributed to a possible disconnect between trainers and trainees
in perceptions of preparedness. It is difficult to determine whose
perception is more accurate using survey-based tools as they are
all inherently biased.
The importance of technique and dexterity in surgical training
is undisputed. Interestingly, however, when asked about their
biggest fear upon entering practice after residency training, 68%
of respondents cited a fear of failure in preoperative workup and
in the recognition of postoperative complications. A decline in the
number of surgeries performed by surgical residents was noted
with the implementation of the 80-h week work rule in the early
2000s, but this has since rebounded. It is arguable whether the
unchanged case volume, given the fixed amount of time per week,
has come at the expense of outpatient clinic exposure or postop-
erative management of floor patients.
The management of HPB diseases requires both complex
clinical decision making and a wide and deep array of technical
skills. Preparedness for a career in HPB surgery is likely to differ
from that in other subspecialties. Although transplant surgery is
technically challenging, it does not require advanced
laparoscopic and robotic surgery skills. Similarly, MIS does not
provide the open surgery experience. Trainees in HPB surgery
have understood these challenges, which explains why almost
half of HPB surgery fellows in the present survey group were
found to have come from practice or from another fellowship.
Common fellowships prior to an HPB surgery fellowship include
those in minimally invasive and transplant surgery. The slight
discomfort experienced in managing hepatic and malignant
biliary diseases in comparison with pancreatic and benign biliary
disorders may be simply a product of the paucity of these con-
ditions and lack of exposure during residency. This would
further validate the need for HPB training for those who plan to
manage such conditions in their practice. It was not surprising
that transplant surgery, vascular surgery and MIS were voted as
the most likely rotations to prepare general surgery residents for
an upcoming HPB fellowship. Unlike HPB surgery, these rota-
tions are readily available to surgical residents. Transplant
surgery, specifically liver and pancreas transplant surgery,
involves the organs that are targeted in an HPB fellowship and
shares a similar level of patient complexity. The vascular tech-
nique is unquestionably of paramount importance to an HPB
surgeon and minimally invasive surgery addresses the lack of
comfort in advanced laparoscopic procedures that is clearly
evident in this study.
The limitations of this study are those inherent to all survey-
based studies and refer to the response rate and the potential for
recall bias. Specific limitations of this study assessing the prepar-
edness of general surgery residents entering HPB fellowship
concern the fact that 48% of the fellows surveyed were in other
surgical fellowships or surgical practice, which may further accen-
tuate the potential recall bias. Finally, there may be some response
bias that results in the overstatement of a fellow’s true level of
preparedness. Despite these limitations, the present findings
provide insight into the composition of trainees who pursue HPB
fellowships and their perceptions of their preparedness. Future
steps include comparing the present results against the assess-
ments of FC programme directors of HPB surgery fellowship
programmes and tracking graduates of HPB fellowships into
practice to better understand their preparedness from both a
general surgery and an HPB surgery perspective.
Conclusions
Overall, HPB fellows felt themselves to be adequately prepared for
fellowship. Advanced laparoscopic procedures and the
perioperative management of complex patients represent two of
the biggest challenges facing graduates of general surgery training.
General surgery residents who plan to pursue HPB fellowships
may benefit from spending extra rotations in certain
subspecialties. Moreover, a focus on perioperative workup and
management should be an essential part of residency and fellow-
ship training.
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